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(54) ANTENNA SYSTEM 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an antenna system which has 
wide band characteristics such that the antenna system can be used for 
plural frequency bands. 

SOLUTION: A grounding plate 11 has a coaxial plug 12 mounted in its 
reverse center, and its center conductor 13 is projected on the top side 
of the grounding plate 11. In the upper center of the grounding plate 11 t a 
rectangular printed board 14 is arranged vertically and held by metal 
plates 15a and 15b. The printed board 14 has a semicircular copper foil 
14 vapor-deposited on one surface facing the center conductor 13 of the 
coaxial plug 12 and belt-like copper foil 14b vapor-deposited on the other 
surface closely to the grounding plate 11. The semicircular copper foil 14a 
is connected to the center conductor 13 nearby the top of the arc. 
Furthermore, the upper ends of metal plates 15a and 15b are fixed to 
both the sides of the upper end of the printed board 14 with a screw 16, 
and the semicircular copper foil 14a and the metal plates 15a and 15a and 
15b are connected electrically. The metal plates 15a and 15b are so 
arranged that an angle 9 with respect to the printed board 14 is 30 to 
45° , and the lower part of the printed board is connected to the 
grounding plate 11. 



— m^m->^ 




A 




I lab, 
\ i4k >< 

m 



W*,, 1:4. 




"12 



17.09.2001 
02.09.2003 



LEGAL STATUS 

[Date of request for examination] 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision of rejection] 2003-19441 

[Date of requesting appeal against examiner's decision of 02.10.2003 
rejection] 

[Date of extinction of right] 



3754258 
22.12.2005 



<m>b*www? (jp) (12) & §fl Ufa ffr & ^ (a) (umnmm'Am&n 

#W2001 -217636 
(P2001-217636A) 

(43)&BB H ¥^13^ 8 M 10 B (2001. 8.10) 

©Dintcr mmn fi T--n-r(##) 

H0 1Q 5/00 HO 1Q 5/00 5 J 046 

1/32 1/32 Z 



££SI# Tfcifcfc »««©»2 OL 0£ 5 H) 



(21)fHH#^ 


1SHI2000 -27947( P2000 - 27947) 


(71){HIPA 000001122 






8cj££ltB:£BSR«ffc 


(22) WSJ B 


^12^2^4 8(2000.2.4) 


JfCStfR* If KJft*»HT B 14#20^ 






(72)«9ttf *iR ISM 






fl55^^*^iai406#flS A*7>7")- 












(74)f$SA 100058479 












F^-A(^#) 5J046 AA04 AB06 MA00 



(54) KWO*«!] T>^^-SS 



(57) 

1 4 b*itf-rs„ ¥P)#mmi 4 a a, rasnoiaasfi 
mc^tmsmi zvQ&mi 3ic&M?z a ®c, 

7'J > h*K 1 4 <D±ffiffiMlc£mm 15a, 1 5 b<D 
±48i£fcCl efcJjOIBSU ¥P3ttlS?gl 4 a t&M 
Si 5 a, 1 5 b fc©M*««tWk:fiSR-r*o &JS£l 
5 a, 1 5b«, /'jyhiftl 4£©&-fftetf3 0 
1 -4 5' fcft3«fc3fc:EIIU *OT*«r-XS 1 

i icmmz* 




1 

$ n> ff ««k 7 -xK©±«jffi^ e> % ta l t » w- 

¥RttSH&^ c©¥ra««IS<01ia5i:±Era«iSMi«0 

s©ft&^<offifc±f37-x«iifcfi[g-rs <t ^ fcjfts* 

««k:SBR*n, T^±IH7-X«{c*M^)t^^ 

So 

2 ft, ^^«:*^7-XS<D±ilffi3t)^^ffiLTl8tt 
&ft*W*igM&^ ±fB7-X^±fiiJ'4i*g|5tSittc 

iBfciiww±E7--xfifliiicffl«r* «t 9 t^iasnfc 
*iM«*4:%«««ic»irr*#afc, ±E7y y us 

D °D^a 9 /<- 1 %jm tfc c t *m m t ?z 7 y 

[00 0 1] 

m^mmmm^^mm^imyy^i-mmicm 

[0 0 0 2] 

mm. mwmmm<omnmwwm®Bfa®.7yT 
tits m*.i£*;$-m, mm, mvmmettz 

[0 0 0 3] mitt, fe&<D : £/X-)]'7yf-i-<Dm)$. 
©tfrMW*3*7-;Mfil fc«5»U ±73^1/4 A 

^sfta, 

[0 0 0 4] Sfc, 08ti, miB7yy L i-<Dmi&^ 
?t><DX\ 7-7JS. 1 t&tttf fcl^fflgM£2 ©*M>«K* 
3 *±£'\tt 1/4AIIU *©*iMIK»»6*¥35rfll 
tc9 0° Jf5Si»fT^*. COt^^iMSftao^lffl* 



(2) mW\2 001-217636 

2 

jy\*-#ymmz-tim\s®fezti%« 

[0005] $fc, 09ti, m^yT-foimmim 

f fc©T\ 7-XffiUcBJfWc|Blflllg^2 0"ti^ft 

©3f«©(i[«**^»t»*irrso ±fe&L^ttj?t?4 

fcL 4>^ai*3ilMffLTt/^Sitg|5(7)T^7-Xtg 

H«&cfHMHftTmtt. <<yv-#y7.m®.\zmj-vik 
io s$ns. 

[oooe] ±8B«e*sfl5f<:«tntf, 

[0 0 0 7] 

ttttDHiWC, W*ffi£&iSJt2. (mTTttJttlWtt 

ft %-+»% &mm&#m tt mmx*%>?> . 

[0008] 3ff*f £ < OAfiftW«HB«E LTfe 
20 D, mfcfSMMHSfcfc^Tii, 8 00MHzf, 15 
OOMHzf, 3WSft«2 0 0 0MH zffib^iftl/T* 

zmmmmcftfoT^yTi-zzn^timw-fz 
mmfrz, 7y7~)-%:<mm. 

[0 0 0 9] #!8Wtt±E0ara**i*fS;fci&fcfc3 

%7yri-mw*mi&?z>ctttm£?z> 0 

[0 0 10] 

i-mmit, 7-zw.t. c<D7-xm<Drmic^m^ 
n, ^L^*^7-xfio±ffl»e, %tb LTRtt 6 

i»««±E^y > h«E±»«t»'MIJJ:0*P3«*ieic«« 
[0 0 1 1] »2<05SWtt, ±ESl©5SWt«S7> 
[0 0 12] 



3 

*7n1rt><DX\ (a) &iEffi0, (b) f±<IJB0, 

(c) immm, (d) iz±mmx$>z>o £fc, 02 

X\ (a) &IEB0, (b) tiMiT'fe^c 
[0 0 13] 01 fcfcl^T, 1 1 &7-XlKT\ 0U*{£ 
0. 5 AO (AO : "frC^fi) W±cDfi&£WLT^ 
So ±8B7-7.1Sl Uttf;, TiJ^^lRltt^l 2£ 
S»L, ^04>'L«1 3*7-7.^1 KDXWc^ffj 
?-t+T^3o CtD*§£, 3te, 7-X«l 1 

tmmLtcmmcuni£ftz>o ±ib7-;m£i i 

1U MU5a, 15bia^UM, 
[0 0 1 4] ±f37yvhS&l 4ttt, 01 (a) fc 
J: 5fcH*fflftt 1 2 O^SW* 1 3 tftftT S-Ta 

CltfflWl 4 a#aS»Sn*fc«lC, 01 
(c) fc^f£-5teflKf©ifite7-X«il lfcifiSLT 

»K«IS1 4 b^lfSnS. ±E¥Rtt«fBl 4 a 

a, 7-x«i i tm&znzzomwmwfc&vm 

[0 0 15] ±mfVyhMmi 4W3ttSISl 4 a 
fi, 02 (a) fc^-f <fc?fcg;Mfw 1 0. 3 AO — 
0. 4 10, KShlfl'O. 15A0-O. 2 AO CD® 

HT-K^^n, Ra«oKasfi« (7-xsi i» 

ft, ?fW«J&l 4b(i, 02 (b) t^f<fc 3 ICffw 2 
#0. 3A0— 0. 4A0, ISh2tf0. 0 5 AO — 
0. 1 AO <DjfiHT?R£SftS. 
[0 0 1 6] f LT> 0 1 (b) lc*t£?\c7Vy h 

mm 1 4 <D±fimmfc-&mm 1 5 a , 1 5 b 

U 1 6fc£9ll£L, ¥P3ttJPJ?gl 4 a££K«l 5 
a, 1 5 bfc©H*«S[»te»8bT^*, C©«^ % 
^lfil5a, 1 5 bfct, ^U>MS«il 4 £<D%tft 
0^3 0° -4 5° fcSrSidfcEfliU *0TSIS*7 
-X« 1 1 t««Wfe:»iH^S. ±tB£g« 1 5 a, 1 
5bcD*Sw3tt, 0. O5A0-0. 2 AO <DtEHt?18 

s^n^o a*, iB^ymsi 4cd¥P3«£hsi 

4aJ:#II15a, 1 5 b £ ©Wfvft&Mtfu fc Clh 

±<Dmmmmt, nmnrnvawms -<v\>-#y* 

[0 0 17] It, ±fB7-X«l l©±ffik:J4, 0 3 
t^-T J: ? fc7D > h»® 1 4 , &tf£g«t 15a, 1 

5 bmcDTyf-tm^ftzumtzrcisboimsi*^- 

1 7^»J»?n«o 03 (a) tt, Iftlft*/*- 1 
JULfcttm^^-rr^xtSHOiEffiiH, I10 (b) fi 
±ffi0T-^§o 



(3) #812 00 1 -2 1 7 636 

4 

[0 0 18] ±fBL/c<k9fc:/yyb«f£l 4\cmiftc 
¥R«S!?§ 1 4 a t£mm 15 a, 15 bO-«S*«Sl 
WfcfiSRU &mffi.l 5 a, 1 5 bOflSijB*7-X«l 

tt*Mj&L, mcmvimmi 4 bicfc^ye-^yT. 

*E*ffftoTJ23IWfl:%HSfc#l£:, &JMK1 5 a, 
1 5 b{c£9¥P3ftlB?gl 4 a^5>7-X«l 1 

10 ?CW?*S. 

[0 0 19] Sfc, 7V^**?^*tt»*^-l 7 

So ®c, *%BHfc<fcS7V7^«ti, 7U>h»« 
1 4, Mmcyi^X0|3o a pT-feS^S«l 5 a, 1 5bS 

T'tSo 

[0020] 04 a, ±mmmmmv^LTc7yTi-m. 

■fcfc^T, (pjbia&R f 0 £ 1 . 8 G H z Lfc^ 

20 3«fc5fc)£ffi&Jt2. 0WTfCfctt*lt««Tl|Sl6 0% 

[002 1] £fc, H5tt±E7Vr^S«<0Sfiffl» 
7j<¥ffi}tl^14^^T0, 06tifiitfiMSlSffiJi|Bitt^ 

7r,?mr\ m&{m7Wffimmfa&7yTj-£LT&& 

[0 0 2 2] 

mmm, mmmwwmmmft&7yTi-mw 

30 5o *fc, ffifflRlfl64H»a^*K6-rcfca<. 7> 
x7&£'>& < T'#, 

t^So It, 7>7-f^'>^<T^tfCii^?,, X 
[0®O®#«:l«fW] 

[0 1 ] *mm~mmm\mz>7y7-i-mw** 

L, (a) {i*fi»*/^-^^LT7yx7^f|5^^ 
TIEB0, (b) «MS0, (c) «WB0, (d) li 
40 ±ffi0„ 

[02] mmmmmicis^x, f^yvmrnmrn^n 

0o 

[03] mmm\zm%7y7-i-m.w<Dtm-t>rt- 

%^»Lfc«ffi^Lfct<DT, (a) ttIES0, 
(b) (i±®0 o 

[04] raiaiBgsitfe»j*sftttutwtt*^-rH. 

[0 5] lnlllfi£^fc^^3Sl£{ijfck¥SJg[^14^^ 
T0o 

so [0 6] mmBmtmzmmmmmMiBm&ifi 



5 

[07] mt<o*:;x->]s7>Ti-<Dmi$.Z7K-?mo 

[08] U%(D&LB7y7 L +(DmJ$.Z*tmo 
[09] V£&<Dm¥B7yTt<DMm*? 0c 
[fr#<DM 
1 1 7-7JR 

1 2 iRlffig^ 



[01] 




(4) 9#Pl2 001-217636 

6 

* 1 3 cfrL^ft 
14 yU>h»« 
1 4 a ¥P3ttffl?f 

1 4 b 

15 a, 15b ^Sffi 
1 6 £lC 

* 1 7 ffel§#/S- 



[02] 




<■> <b> 




(5) 



#^2 001-217636 



[05] [06] 




i«r iao - 



,JP,2001-217636,A [DETAILED DESCRIPTION] 



Page 1 of 3 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the antenna equipment light [ small ] and broadband 
vertically-polarized- wave horizontal plane indirectional used for the object for mount in mobile 
communications, and inside-of-a-house ceiling mounting. 
[0002] 

[Description of the Prior Art] Conventionally, methods, such as for example, a monopole form, 
inverted L, and reverse F forms, are used for the vertically-polarized-wave horizontal plane 
nondirectional antenna the small lightweight object for mount in mobile communications, and for 
inside-of-a-house ceiling mounting, and it is used with the single frequency band. 
[0003] Drawing 7 shows the configuration of the conventional monopole antenna. In drawing 7 , 1 is 
a grounded plate, it attaches the coaxial plug 2 in this grounded plate 1 from an illustration lower 
part side, insulates that central conductor 3 with a grounded plate 1, and is doing abbreviation 1 / 
41ambda extension of it upwards. At this time, the detailed dimension of a central conductor 3 is 
determined based on it depending on an impedance characteristic. 

[0004] Moreover, drawing 8 shows the configuration of an inverted L antenna, did upwards 
abbreviation 1 / 41ambda extension of the central conductor 3 of the coaxial plug 2 attached in the 
grounded plate 1 , and has bent it from the core 90 degrees horizontally to it. At this time, the detailed 
dimension of a central conductor 3 is determined depending on an impedance characteristic. 
[0005] Moreover, drawing 9 shows the configuration of a reverse F form antenna, and it connects the 
position of the inverse L-shaped component 4 at the tip electrically while it extends upwards the 
central conductor 3 of the coaxial plug 2 attached in the grounded plate 1. The above-mentioned 
inverse L-shaped component 4 connected electrically to the grounded plate 1 the lower limit of the 
vertical section which is concurrent with the central conductor 3, and has connected the horizontal 
level at the tip of a central conductor 3. At this time, the physical relationship and the detailed 
dimension of a central conductor 3 and the inverse L-shaped component 4 are determined depending 
on an impedance characteristic. 

[0006] According to the above-mentioned conventional technique, in single frequency, a good 
communication link can be performed and small lightweight antenna equipment can be realized. 
[0007] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional 
antenna equipment, an impedance characteristic is a narrow-band, a fractional bandwidth passes over 
neither of the cases to several % - about ten% by 2.0 or less standing-wave ratio, but the number 
band common use of multifrequencies is difficult. 

[0008] Many frequency bands are intermingled, for example, the 800MHz band, the 1500MHz band, 
and the next-generation 2000MHz band are intermingled in a cellular phone, and it is necessary to 
install the antenna corresponding to each frequency band in recent years, respectively. However, the 
case where it becomes difficult from the convenience of an installation tooth space, the problem of a 
fine sight, etc. to receive constraint and to install an antenna many kinds is arising. Moreover, when 
an antenna cannot be installed how many kinds from the problem of constraint of the above- 
mentioned installation, there is a problem that only the limited frequency band can be used. 
[0009] It was made in order that this invention might solve the above-mentioned technical problem, 
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and it aims at offering the antenna equipment which has the broadband property in which the number 

band common use of multifrequencies is possible. 

[0010] 

[Means for Solving the Problem] The coaxial plug in which this grounded plate and grounded plate 
bottom is equipped with the antenna equipment concerning the 1st invention, and a central conductor 
projects and is formed from the top side of this grounded plate, The printed circuit board prepared at 
right angles to the top center section of the above-mentioned grounded plate, and the semicircle-like 
copper foil formed so that a crowning might be located in one field of this printed circuit board at the 
above-mentioned grounded plate side, A means to connect electrically the crowning of this 
semicircle-like copper foil, and the central conductor of the above-mentioned coaxial plug, The 
band-like copper foil formed so that it might be located in the field of another side of the above- 
mentioned printed circuit board at the above-mentioned grounded plate side, It is characterized by 
providing the metal plate by which it is prepared in the both sides of the above-mentioned printed 
circuit board, upper limit is electrically connected to semicircle-like copper foil from the above- 
mentioned printed circuit board upper part core, and a lower limit is electrically connected to the 
above-mentioned grounded plate. 

[001 1] 2nd invention is characterized by covering the component part formed in the grounded plate 
bottom with insulating covering in the antenna equipment concerning the 1st above-mentioned 
invention. 
[0012] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained with 
reference to a drawing. Drawing 1 shows the configuration of the antenna equipment of broadband 
vertically-polarized-wave horizontal plane indirectivity concerning 1 operation gestalt of this 
invention, and, for (a), a front view and (b) are [ rear view and (d of a side elevation and (c)) ] plans. 
Moreover, drawing 2 is for explaining the setting dimension of the semicircle-like copper foil vapor- 
deposited by the printed circuit board in this operation gestalt, and band-like copper foil, (a) is a 
front view and (b) is rear view. 

[0013] In drawing 1 , 1 1 is a grounded plate, for example, it is 0.51ambda0. It has the above 
(lambdaO : main wavelength) diameter. It equips with the coaxial plug 12 in the center of the bottom, 
and the central conductor 13 is made to project to the grounded plate 1 1 up side in the above- 
mentioned grounded plate 1 1. In this case, a central conductor 13 is held at the condition of having 
insulated with the grounded plate 1 1 . Moreover, in the center of a top of the above-mentioned 
grounded plate 11, the rectangle-like printed circuit board 14 is arranged perpendicularly, and it 
holds with metal plates 15a and 15b in it. 

[0014] As shown in drawing 1 (a), while while counters with the central conductor 13 of the coaxial 
plug 12 and semicircle-like copper foil 14a is vapor-deposited by the field, as shown in drawing 1 
(c), a grounded plate 1 1 is approached in the field of another side, and band- like copper foil 14b is 
vapor-deposited by the above-mentioned printed circuit board 14. The above-mentioned semicircle- 
like copper foil 14a insulates with an insulating material suitably so that it may insulate with a 
grounded plate 11, and band-like copper foil 14b arranges other metals so that it may be in an 
insulating condition. 

[0015] As shown in drawing 2 (a), for the maximum width wl, 0.31ambda0 to 0.41ambda0 and 
height hi are [ semicircle-like copper foil 14a of the above-mentioned printed circuit board 14 ] 
0.151ambda0 to 0.21ambda0. It is set up in the range and the central conductor 13 of the coaxial plug 
12 is electrically connected near the crowning of radii (grounded plate 1 1 side). Moreover, as shown 
in drawing 2 (b), for width of face w2, 0.31ambda0 to 0.41ambda0 and height h2 are [ band-like 
copper foil 14b ] O.OSlambdaO to O.llambdaO. It is set up in the range. 

[0016] And as shown in drawing 1 (b), the upper limit of metal plates 15a and 15b was ****ed on 
upper limit both sides of a printed circuit board 14, and it fixed by 16, and between semicircle-like 
copper foil 14a and metal plates 15a and 15b is connected electrically. In this case, metal plates 15a 
and 15b are arranged so that the angle theta with a printed circuit board 14 to make may become 30 
degrees - 45 degrees, and they connect that lower part to a grounded plate 1 1 electrically. The width 
of face w3 of the above-mentioned metal plates 15a and 15b is O.OSlambdaO to 0.21ambda0. It is set 
up in the range. In addition, the electrical installation of semicircle-like copper foil 14a of the above- 
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mentioned printed circuit board 14 and metal plates 15a and 15b is ****ed, and that of it being good 
by other approaches other than a stop is natural. The above detailed dimension is determined 
depending on a desired frequency band and an impedance characteristic. 

[0017] Furthermore, the above-mentioned grounded plate 1 1 bottom is equipped with the insulating 
covering 17 for protecting antenna element parts, such as a printed circuit board 14 and metal plates 
15a and 15b, as shown in drawing 3 . The front view of the antenna equipment in which the 
condition that drawing 3 (a) equipped with the insulating covering 17 is shown, and this drawing (b) 
are plans. 

[0018] By connecting electrically the end of metal plates 15a and 15b with semicircle-like copper 
foil 14a prepared in the printed circuit board 14, as described above, and making the other end of 
metal plates 15a and 15b into the structure linked to a grounded plate 1 1 While constituting the 
antenna element configuration from which change of the impedance in frequency characteristics 
becomes loose, performing impedance amendment by band-like copper foil 14b further and attaining 
broadband-ization Low profile-ization can be attained by considering as the clinch structure 
electrically connected to a grounded plate 1 1 from semicircle-like copper foil 14a with metal plates 
15a and 15b. 

[0019] Moreover, it can consider as the configuration where it excelled on the fine sight, by covering 
an antenna element part with the insulating covering 17. Furthermore, the metal plates 15a and 15b 
which are pressings can realize with simple structure in a printed circuit board 14 and a list, and the 
antenna equipment by this invention can attain low cost-ization in them. 

[0020] It sets to the antenna equipment shown with the above-mentioned operation gestalt, and 
drawin g 4 is center frequency fO. It is drawing showing the standing-wave ratio property at the time 
of being referred to as 1.8GHz. As shown also in this property Fig., about 60% of broadband 
property is acquired by the fractional bandwidth in 2.0 or less standing-wave ratio. 
[0021] Moreover, drawing in which drawing 5 shows the vertically-polarized- wave horizontal plane 
directivity of the above-mentioned antenna equipment, and drawing 6 are drawings showing 
vertically-polarized-wave vertical plane directivity, and it is operating good as a vertically -polarized- 
wave horizontal plane nondirectional antenna. 
[0022] 

[Effect of the Invention] As a full account was given above, according to this invention, small 
lightweight, a broadband, and vertically-polarized-wave horizontal plane nondirectional antenna 
equipment are realizable by a configuration and low cost excellent in the fine sight. Moreover, 
without reducing an usable frequency band, the number of antennas can be lessened and installation 
becomes possible also in a location which receives constraint from the convenience of an installation 
tooth space, the problem of a fine sight, etc. Furthermore, since there are few antennas and it ends, 
the activity burden at the time of construction construction can also be mitigated, and high 
economical efficiency can be acquired. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A grounded plate and the coaxial plug in which this grounded plate bottom is equipped, 
and a central conductor projects and is formed from the top side of this grounded plate, The printed 
circuit board prepared at right angles to the top center section of the above-mentioned grounded 
plate, and the semicircle-like copper foil formed so that a crowning might be located in one field of 
this printed circuit board at the above-mentioned grounded plate side, A means to connect 
electrically the crowning of this semicircle-like copper foil, and the central conductor of the above- 
mentioned coaxial plug, The band-like copper foil formed so that it might be located in the field of 
another side of the above-mentioned printed circuit board at the above-mentioned grounded plate 
side, Antenna equipment with which it is prepared in the both sides of the above-mentioned printed 
circuit board, and upper limit is characterized by providing the metal plate by which connects with 
semicircle-like copper foil electrically from the above-mentioned printed circuit board upper part 
core, and a lower limit is electrically connected to the above-mentioned grounded plate. 
[Claim 2] A grounded plate and the coaxial plug in which this grounded plate bottom is equipped, 
and a central conductor projects and is formed from the top side of this grounded plate, The printed 
circuit board prepared at right angles to the top center section of the above-mentioned grounded 
plate, and the semicircle-like copper foil formed so that a crowning might be located in one field of 
this printed circuit board at the above-mentioned grounded plate side, A means to connect 
electrically the crowning of this semicircle-like copper foil, and the central conductor of the above- 
mentioned coaxial plug, The band-like copper foil formed so that it might be located in the field of 
another side of the above-mentioned printed circuit board at the above-mentioned grounded plate 
side, The metal plate by which it is prepared in the both sides of the above-mentioned printed circuit 
board, upper limit is electrically connected to semicircle-like copper foil from the above-mentioned 
printed circuit board upper part core, and a lower limit is electrically connected to the above- 
mentioned grounded plate, Antenna equipment characterized by providing wrap insulation covering 
for the component part formed in the above-mentioned grounded plate bottom. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] For a side elevation and (c), rear view and (d) are [ the front view in which (a f s) 
removing insulating covering and showing an antenna element part by showing the antenna 
equipment concerning 1 operation gestalt of this invention, and (b) ] a plan. 

[Drawing 2] Drawing for explaining the setting dimension of the semicircle-like copper foil vapor- 
deposited by the printed circuit board and band-like copper foil in this operation gestalt. 
[Drawing 3] It is what showed the condition of having equipped with insulating covering of the 
antenna equipment in this operation gestalt, and for (a), it is a front view and (b) is a plan. 
[Drawing 4] Drawing showing the standing-wave ratio property in this operation gestalt. 
[Drawing 5] Drawing showing the vertically-polarized-wave horizontal plane directivity in this 
operation gestalt. 

[Drawing 6] Drawing showing the vertically-polarized-wave vertical plane directivity in this 
operation gestalt. 

[Drawing 7] Drawing showing the configuration of the conventional monopole antenna. 
[Drawing 8] Drawing showing the configuration of the conventional inverted L antenna. 
[Drawing 9] Drawing showing the configuration of the conventional reverse F form antenna. 
[Description of Notations] 

1 1 Grounded Plate 

12 Coaxial Plug 

13 Central Conductor 

14 Printed Circuit Board 

14a Semicircle-like copper foil 
14b Band- like copper foil 
15a, 15b Metal plate 

16 Screw Thread 

17 Insulating Covering 
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